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,VVXHV�DQG�&RQFHUQV�IRU�(PHUJLQJ�0DUNHW�&RXQWULHV

,UHQD�2UHåQLN

6WDWLVWLFDO�2IILFH�RI�WKH�5HSXEOLF�RI�6ORYHQLD

$%675$&7���7KH�VWUXFWXUDO�FKDQJHV�RI�DJULFXOWXUH�LQ�WUDQVLWLRQ�FRXQWULHV�KDV�DQ�HQRUPRXV�LPSDFW�RQ�DJULFXOWXUDO�VWDWLVWLFV���,Q

WKLV�DUWLFOH��WKH�PDLQ�FKDUDFWHULVWLFV�RI�VWUXFWXUDO�WUDQVLWLRQ�DQG�WKH�QHFHVVDU\�DGDSWDWLRQV�RI�DJULFXOWXUDO�VWDWLVWLFV�WR�WKH�QHZ

HFRQRPLF�VLWXDWLRQ�DUH�SUHVHQWHG���7KH�QHZ�UHTXLUHPHQWV�FDQ�RQO\�EH�DFKLHYHG�E\�SURIRXQG�PHWKRGRORJLFDO�DQG�RUJDQLVDWLRQDO

FKDQJHV���3RVVLEOH�VROXWLRQV�DUH�GLVFXVVHG�DQG�UHODWHG�SUREOHPV�DUH�OLVWHG�DQG�GHVFULEHG�RQ�WKH�FDVH�RI�6ORYHQLD�

�� ,QWURGXFWLRQ

8QGHUVWDQGLQJ�DQG�PDQDJLQJ�WKH�FRPSOH[�SUREOHPV�RI�HFRQRPLF�DQG�SROLWLFDO�LQWHJUDWLRQ��PDUNHW

JOREDOLVDWLRQ��SROLWLFDO�DQG�WUDGH�LQWHJUDWLRQ��UHTXLUHV�UHOLDEOH�DQG�WLPHO\�LQIRUPDWLRQ���(PHUJLQJ

PDUNHW�FRXQWULHV�DUH�QRW�DQ�H[FHSWLRQ��RQ�WKH�FRQWUDU\��WKH�QHHG�IRU�GDWD�LQ�WKHLU�SDUWLFXODU�VLWXDWLRQ�RI

WUDQVLWLRQ�IURP�FHQWUDO�SODQQLQJ�WR�PDUNHW�HFRQRP\�DUH�HYHQ�JUHDWHU���$V�LW�LV�WUXH�IRU�VWDWLVWLFV�LQ

JHQHUDO��WKH�DJULFXOWXUDO�VWDWLVWLFV�LQ�WUDQVLWLRQ�FRXQWULHV��&HQWUDO�DQG�(DVWHUQ�(XURSHDQ�&RXQWULHV��

&((&V��KDYH�WR�EH�FKDQJHG�VXEVWDQWLDOO\�GXH�WR�VWUXFWXUDO�FKDQJHV�RI�WKH�DJULFXOWXUDO�VHFWRU�DQG

LQWHJUDWLRQ�LQWR�GLIIHUHQW�HFRQRPLF�DQG�SROLWLFDO�DVVRFLDWLRQV�VXFK�DV�WKH�(XURSHDQ�8QLRQ��(8��

%HIRUH�WKH�WUDQVLWLRQ��DSDUW�IURP�3RODQG�DQG�6ORYHQLD��PRVW�DJULFXOWXUDO�ODQG�ZDV�RSHUDWHG�E\�FROOHFWLYH

DQG�VWDWH�IDUPV���6ORYHQLD�DQG�3RODQG�UHWDLQHG�WR�D�ODUJH�H[WHQW�WKH�WUDGLWLRQDO�SHDVDQW�IDUPV��WKHUHIRUH�

WKH�SULYDWH�IDUP�VHFWRU�ZDV�GRPLQDQW�DQG�FRQVLVWHG�RI�D�ODUJH�QXPEHU�RI�VPDOO�IDUPV�

:LWK�WKH�FROODSVH�RI�WKH�SROLWLFDO�DQG�HFRQRPLF�V\VWHP��ODUJH�FROOHFWLYH�DQG�VWDWH�IDUPV�ZHUH�SULYDWLVHG

DQG�UHVWUXFWXUHG�UHVXOWLQJ�LQ�IUDJPHQWDWLRQ�RI�RZQHUVKLS�DQG�IDUPV���'LIIHUHQW�FRXQWULHV�KDYH�FKRVHQ

GLIIHUHQW�ZD\V�RI�ODQG�UHVWUXFWXULQJ�>&]DNL�����@���7KHUH�LV�QR�VLQJOH�JHQHUDO�W\SH�RI�ODQG�SULYDWLVDWLRQ��

+RZHYHU��WKH�QXPEHU�RI�IDUPV�KDV�LQFUHDVHG�LQ�PRVW�FDVHV�

,Q�WKH�FRXQWULHV�ZKLFK�KDG�D�SUHGRPLQDQWO\�FROOHFWLYLVHG�DJULFXOWXUH�LQ�WKH�SDVW��LW�DSSHDUV�WKDW�WKH

GXDOLVWLF�FKDUDFWHU�³�YHU\�ODUJH�VFDOH�FROOHFWLYH�RU�VWDWH�IDUPV�RQ�WKH�RQH�KDQG�DQG�YHU\�VPDOO

LQGLYLGXDO�RU�SULYDWH�SORWV�RQ�WKH�RWKHU�³�LV�GLPLQLVKLQJ���7KH�DYHUDJH�VL]H�RI�ZKDW�LV�OHIW�RI�WKH�VWDWH�

PDQDJHG�IDUPV�RU�WKHLU�VXFFHVVRUV��H�J��SULYDWH�FRRSHUDWLYHV��KDV�GHFUHDVHG�VLJQLILFDQWO\��ZKLOH�DW�WKH

RWKHU�HQG�RI�WKH�VFDOH��WKH�VL]H�RI�LQGLYLGXDO�IDUPV�LV�VORZO\�LQFUHDVLQJ���,Q�6ORYHQLD�DQG�3RODQG��WKH

VWUXFWXUDO�FKDQJHV�KDYH�EHHQ�OHVV�VLJQLILFDQW�>(XURSHDQ�&RPPLVVLRQ�����@�

7KH�VWDWH�RI�DJULFXOWXUDO�VWDWLVWLFV�EHIRUH�WKH�SROLWLFDO�DQG�HFRQRPLF�FKDQJH�GLIIHUHG�YHU\�PXFK�IURP

FRXQWU\�WR�FRXQWU\���7KH�OHYHO�RI�KDUPRQLVDWLRQ�ZLWK�LQWHUQDWLRQDO�VWDQGDUGV�LV�DOVR�YHU\�GLIIHUHQW��

'DWD�RQ�LQGLYLGXDO�SULYDWH�IDUPV�LQ�PDQ\�FRXQWULHV�ZHUH�FROOHFWHG�RQO\�E\�GHFHQQLDO�FHQVXVHV�RU�ZHUH

EDVHG�RQ�H[SHUW�HVWLPDWHV���2Q�WKH�RWKHU�KDQG��VWDWH�IDUPV�ZHUH�VXUYH\HG�LQ�D�YHU\�FRPSUHKHQVLYH

PDQQHU��RIWHQ�EH\RQG�SROLF\�QHHGV�DQG�ZLWK�QR�HFRQRPLF�MXVWLILFDWLRQ�

7KH�QHZ�VLWXDWLRQ��LQ�PRVW�FRXQWULHV�FKDUDFWHULVHG�E\�UDSLG�VWUXFWXUDO�FKDQJHV�DQG�KDUPRQLVDWLRQ�RI

DJULFXOWXUDO�VWDWLVWLFV�ZLWK�(8�GHILQLWLRQV�DQG�VWDQGDUGV��UHTXLUHV�FRQVLGHUDEOH�PHWKRGRORJLFDO�FKDQJHV��

7KH�PHWKRGRORJLFDO�FKDQJHV�DQG�UHODWHG�SUREOHPV�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV���7KH

VROXWLRQV�RI�VSHFLILF�SUREOHPV�DUH�VKRZQ�LQ�WKH�FDVH�RI�6ORYHQLD�



���

�� 0HWKRGRORJLFDO�&KDQJHV�DQG�5HODWHG�3UREOHPV�LQ�&((&V

,Q�RUGHU�WR�DGDSW�H[LVWLQJ�DJULFXOWXUDO�VWDWLVWLFV�WR�WKH�VWUXFWXUDO�FKDQJHV�DQG�KDUPRQLVDWLRQ

UHTXLUHPHQWV��WKH�VWDWLVWLFLDQV�LQ�&((&V�KDYH�WR�FRQFHQWUDWH�WKHLU�ZRUN�

& WR�SUHSDUH�FRPSUHKHQVLYH�OLVWV�RU�DUHD�IUDPHV�IRU�FRQGXFWLQJ�VXUYH\V�

& WR�LQWURGXFH�GDWD�FROOHFWLRQ�EDVHG�RQ�VDPSOH�VXUYH\V�

& RQ�ILQGLQJ�UHOLDEOH�DQG�FRVW�HIIHFWLYH�PHWKRGV�RI�GDWD�FROOHFWLRQ�IRU�GLIIHUHQW�W\SHV�RI�IDUPV�DQG

IRU�GLIIHUHQW�FKDUDFWHULVWLFV�

& RQ�LPSURYHPHQWV�LQ�PDQDJHPHQW�DQG�WHFKQRORJ\��LQFOXGLQJ�EHWWHU�FRRUGLQDWLRQ�EHWZHHQ

GLIIHUHQW�LQVWLWXWLRQV�

& WR�KDUPRQLVH�WKH�GDWD�ZLWK�LQWHUQDWLRQDO�VWDQGDUGV�ZLWKRXW�VHULRXV�EUHDNV�LQ�WKH�WLPH�VHULHV��DQG

& WR�GHILQH�WKH�JRDOV��GHVLJQ�WKH�WLPH�VFKHGXOHV�DQG�WR�VWLFN�WR�WKHP�ZKHQ�WKH\�DUH�DSSURYHG�

7KH�WDVNV�OLVWHG�DUH�PRUH�RU�OHVV�JHQHUDO��YDOLG�ZRUOGZLGH��EXW�VRPH�RI�WKH�UHODWHG�SUREOHPV�DUH�W\SLFDO

IRU�WKH�WUDQVLWLRQ�FRXQWULHV�

7KH�VXFFHVVIXO�LQWURGXFWLRQ�RI�WKH�QHZ�V\VWHP�LV�GHSHQGHQW�RQ�FRPSUHKHQVLYH�NQRZOHGJH�RI�WKH

H[LVWLQJ�VLWXDWLRQ�DQG�FRPSUHKHQVLYH�NQRZOHGJH�RI�WKH�DOWHUQDWLYHV���,W�UHTXLUHV�NQRZOHGJH�RI�SUDFWLFHV

DQG�VROXWLRQV�RI�GLIIHUHQW�FRXQWULHV���%RWK�UHTXLUH�ZHOO�HGXFDWHG�VWDWLVWLFLDQV�ZLWK�D�JRRG�NQRZOHGJH�RI

DW�OHDVW�RQH�ZHVWHUQ�(XURSHDQ�ODQJXDJH��(QJOLVK��)UHQFK��*HUPDQ����7KH�NQRZOHGJH�RI�IRUHLJQ

ODQJXDJHV�LV�LPSURYLQJ��EXW�VWLOO�D�SUREOHP�LQ�PDQ\�&((&V�ZKHUH�WKH�PHWKRGRORJLFDO�FKDQJHV�FDQ�EH

FDUULHG�RXW�RQO\�E\�D�OLPLWHG�QXPEHU�RI�VWDWLVWLFLDQV�ZLWK�WKH�DERYH�PHQWLRQHG�FRPSHWHQFH�

%HVLGHV�WKH�FRPSHWHQFH�RI�VWDWLVWLFLDQV��WKH�SROLWLFDO��HFRQRPLF�DQG�LQVWLWXWLRQDO�VLWXDWLRQ�LQ�WKH

FRXQWULHV�DOVR�KDV�D�ELJ�LQIOXHQFH�RQ�WKH�VXFFHVV�DQG�VSHHG�RI�WKH�LQWURGXFWLRQ�RI�WKH�QHFHVVDU\�FKDQJHV��

,QVWLWXWLRQDO�SUREOHPV��VXFK�DV�WKH�QRQH[LVWHQFH�RI�FHUWDLQ�SDUWV�RI�VWDWH�DGPLQLVWUDWLRQ��DUH�RIWHQ

SUHVHQW�LQ�QHZO\�HVWDEOLVKHG�FRXQWULHV��6ORYHQLD��%DOWLF�VWDWHV��6ORYDNLD����/DFN�RI�FRRUGLQDWLRQ�RU�OHVV

HIILFLHQW�FRRUGLQDWLRQ�EHWZHHQ�VWDWLVWLFV��SXEOLF�DGPLQLVWUDWLRQ�DQG�SROLF\PDNHUV�LV�DOVR�D�FRPPRQ

VLWXDWLRQ�

&KDQJHV�LQ�WKH�QXPEHU�DQG�VL]H�RI�FROOHFWLYH�IDUPV�DQG�WKH�LQFUHDVH�LQ�WKH�QXPEHU�DQG�VL]H�RI

LQGLYLGXDO�IDUPV�FDXVH�GLIILFXOWLHV�LQ�WKH�SUHSDUDWLRQ�DQG�XSGDWLQJ�RI�DGHTXDWH�VXUYH\�IUDPHV���,Q�WKH

FDVH�RI�D�OLVW�IUDPH��IDUP�UHJLVWHU���SUHSDUDWLRQ�RI�LW�LQ�D�VLWXDWLRQ�RI�UDSLG�VWUXFWXUDO�FKDQJHV�LV�D

FRPSOLFDWHG�DQG�WLPH�FRQVXPLQJ�WDVN���$V�D�JHQHUDO�UXOH��QHZ�LQGLYLGXDO�IDUPV�DUH�QRW�UHJLVWHUHG�DQG�D

FRPSOHWH�IDUP�UHJLVWHU�FDQ�RQO\�EH�REWDLQHG�E\�DQ�DJULFXOWXUDO�FHQVXV�

,Q�PRVW�WUDQVLWLRQ�FRXQWULHV��DQ�DJULFXOWXUDO�FHQVXV�KDV�EHHQ�FDUULHG�RXW�RU�LV�EHLQJ�SODQQHG���,Q�PDQ\

FRXQWULHV��ILQDQFLDO�DQG�RUJDQLVDWLRQDO�SUREOHPV�GHOD\�WKH�KROGLQJ�RI�FHQVXVHV�ZKLFK�LQIOXHQFH�WKH

LQWURGXFWLRQ�RI�VDPSOH�VXUYH\V�

1H[W�WR�ODFN�RI�H[SHULHQFH��RXWGDWHG�VDPSOH�IUDPHV�DUH�WKH�PDLQ�REVWDFOHV�LQ�WKH�LQWURGXFWLRQ�RI�VDPSOH

VXUYH\V��ZKLFK�KDYH�WR�EH�LQWURGXFHG�GXH�WR�WKH�HQRUPRXV�LQFUHDVH�LQ�WKH�QXPEHU�RI�REVHUYDWLRQ�XQLWV��

8VH�RI�LQDGHTXDWH�VDPSOH�IUDPHV�UHVXOWV�LQ�XQUHOLDEOH�HVWLPDWHV�RU�DW�OHDVW�OHDG�WR�DGGLWLRQDO�FRVWV�GXH�WR

RYHUVDPSOLQJ�WR�RYHUFRPH�WKH�IUDPH�GHILFLHQFLHV�
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$QQXDO�RU�PRUH�IUHTXHQW�VXUYH\V�RI�LQGLYLGXDO�IDUPV�DUH�IRU�PDQ\�FRXQWULHV�D�QHZ�LVVXH���)DUPHUV�DUH

QRW�XVHG�WR�VWDWLVWLFDO�VXUYH\V���,Q�JHQHUDO��WKH\�DUH�QRW�ZHOO�HGXFDWHG�DQG�DUH�HOGHUO\���7KHVH�DUH�WKH

UHDVRQV�WKDW�IRU�PRVW�VXUYH\V�IDFH�WR�IDFH�LQWHUYLHZV�KDYH�WR�EH�XVHG��WR�DYRLG�ODUJH�QRQ�UHVSRQVH�DQG

WR�DVVXUH�DGHTXDWH�UHOLDELOLW\���)DFH�WR�IDFH�LQWHUYLHZ�LV�RQH�RI�WKH�PRVW�FRVWO\�GDWD�FROOHFWLRQ�PHWKRGV

DQG�QHFHVVLW\�RI�LWV�XVH�LQ�&((&V�PDNHV�DJULFXOWXUDO�VWDWLVWLFDO�VXUYH\V�YHU\�FRVWO\�

+DUPRQLVDWLRQ�ZLWK�(8�VWDQGDUGV�GRHV�QRW�RQO\�PHDQ�FRS\LQJ�(8�GHILQLWLRQV���,W�SUHVHQWV�PDQ\

SUREOHPV�VXFK�DV�

& WKH�VWUXFWXUH�RI�WKH�DJULFXOWXUH�VHFWRU�LQ�&((&V�GLIIHUV�YHU\�PXFK�IURP�WKH�(8�VWUXFWXUH��VR

ELJ�H[�VWDWH�IDUPV�DUH�QRW�ZHOO�FRYHUHG�LQ�WKH�(8�GHILQLWLRQV�

& FODVVLILFDWLRQ�RI�DJULFXOWXUDO�SURGXFWV�DQG�ODQG�XVH�DUH�QRW�KDUPRQLVHG�ZLWKLQ�WKH�(8�

& WKH�SULRULWLHV�LQ�KDUPRQLVDWLRQ�DUH�QRW�FOHDU��DQG

& KDUPRQLVDWLRQ�ZLWK�(8�VWDQGDUGV�PHDQV��LQ�PDQ\�FDVHV��ODFN�RI�FRPSDUDELOLW\�ZLWK�WKH

SUHYLRXV�GDWD�DQG�VRPHWLPHV�HYHQ�DEDQGRQLQJ�PRUH�SUHFLVH�PHWKRGV�XVHG�LQ�WUDQVLWLRQ

FRXQWULHV�LQ�WKH�SDVW�

%HVLGHV�FKDQJHV�RI�WKH�GHILQLWLRQV�GXH�WR�KDUPRQLVDWLRQ��FKDQJHV�RI�WKH�VXUYH\�IUDPHV�DQG�GDWD

FROOHFWLRQ�PHWKRGV�KDYH�DQ�LQIOXHQFH�RQ�WKH�FRPSDUDELOLW\�RI�GDWD�RYHU�WLPH���7R�D�FHUWDLQ�H[WHQW�

FRPSDUDELOLW\�FDQ�EH�UHWDLQHG�E\�FDUU\LQJ�RXW�SDUDOOHO�VXUYH\V�E\�ROG�DQG�QHZ�PHWKRGV���,Q�DGGLWLRQ�

H[SDQGHG�TXHVWLRQQDLUHV�FDQ�EH�XVHG�WR�DYRLG�VHULRXV�EUHDNV�LQ�WKH�WLPH�VHULHV�

'XH�WR�ODFN�RI�ILQDQFHV�DQG�RI�FRPSHWHQW�VWDII�DQG�GXH�WR�KLJK�GHPDQGV�IRU�WLPHO\�GDWD�LQ�PDQ\�FDVHV�

WKH�QHFHVVDU\�PHDVXUHV�FDQQRW�EH�DSSOLHG���7KH�UHVXOW�ZLOO�RIWHQ�EH�LQVXIILFLHQW�FRPSDUDELOLW\�RI�WKH

QHZ�GDWD�ZLWK�WKH�ROG���$V�D�FRQVHTXHQFH��PDQ\�VHULRXV�EUHDNV�LQ�WKH�WLPH�VHULHV�LQ�HPHUJLQJ�PDUNHW

FRXQWULHV�FDQ�EH�IRXQG���6XFK�D�GLVFRQWLQXLW\�LV�VWDWLVWLFDOO\�VHULRXV�DQG�OLPLWV�WKH�XVH�RI�VWDWLVWLFDO�GDWD

LQ�SROLF\�DQDO\VLV�DQG�IRUHFDVWV�

�� ,QWURGXFWLRQ�RI�D�1HZ�6\VWHP�RI�$JULFXOWXUDO�6WDWLVWLFV�LQ�6ORYHQLD

,Q�6ORYHQLD�����SHUFHQW�RI�DOO�DJULFXOWXUDO�ODQG�ZDV�SULYDWHO\�RZQHG�RU�OHDVHG�DQG�ZDV�FXOWLYDWHG�E\�D

ODUJH�QXPEHU�RI�VPDOO�IDUPV���$OWKRXJK�VWDWH�IDUPV�FXOWLYDWHG�RQO\���SHUFHQW�RI�DJULFXOWXUDO�ODQG��WKH\

KDYH�EHHQ�IDYRXUHG�E\�DJULFXOWXUDO�SROLF\���$IWHU�WKH�LQGHSHQGHQFH�RI�6ORYHQLD�LQ�������WKH�SRVLWLRQ�RI

IDPLO\�IDUPV�LQ�DJULFXOWXUDO�SROLF\�KDV�FKDQJHG��WKHLU�LPSRUWDQFH�KDV�LQFUHDVHG�

$Q\ZD\��WKH�VWUXFWXUDO�FKDQJHV�LQ�6ORYHQLD�ZHUH�RQO\�PLQRU�DQG�FRQVLVWHG�PDLQO\�RI�D�GHFUHDVH�LQ�WKH

QXPEHU�RI�YHU\�VPDOO�IDUPV�XS�WR�WZR�KHFWDUHV���6R�WKH�QHHG�IRU�FKDQJHV�LQ�DJULFXOWXUDO�VWDWLVWLFV�LQ

6ORYHQLD�GHULYHG�PDLQO\�IURP�FKDQJHV�LQ�DJULFXOWXUDO�SROLF\��WKH�(8�DFFHVVLRQ�SURFHVV�DQG�XQUHOLDEOH

PHWKRGV�XVHG�LQ�WKH�SDVW�

7KH�ROG�V\VWHP�RI�DJULFXOWXUDO�VWDWLVWLFV�ZDV�GHVLJQHG�DQG�LWV�LPSOHPHQWDWLRQ�FRRUGLQDWHG�E\�WKH�)HGHUDO

6WDWLVWLFDO�2IILFH�RI�<XJRVODYLD���7KH�6ORYHQH�6WDWLVWLFDO�2IILFH�KDG�WKH�SRVLWLRQ�RI�D�UHJLRQDO�RIILFH

ZLWK�PDLQO\�GDWD�FROOHFWLRQ�DQG�SURFHVVLQJ�UHVSRQVLELOLWLHV���:LWK�LQGHSHQGHQFH��WKH�6ORYHQH�6WDWLVWLFDO

2IILFH�EHFDPH�D�QDWLRQDO�RIILFH�DQG�WRRN�RYHU�WKH�UHVSRQVLELOLWLHV�RI�PHWKRGV���/DFN�RI�H[SHULHQFH�LQ

PHWKRGRORJLFDO�ZRUN�KDG�DQ�LQKLELWLQJ�LQIOXHQFH�RQ�WKH�LQWURGXFWLRQ�RI�WKH�FKDQJHV�QHFHVVDU\�LQ

VWDWLVWLFV�



���

,Q�6ORYHQLD��DOO�GDWD�RQ�VWDWH�IDUPV�ZHUH�VXUYH\HG�DQQXDOO\�RU�PRUH�IUHTXHQWO\�E\�PHDQV�RI�D�FHQVXV��

7KH�VWUXFWXUH�RI�SULYDWH�LQGLYLGXDO�IDUPV�ZDV�VXUYH\HG�RQO\�HYHU\�WHQ�\HDUV�DV�D�VXSSOHPHQW�WR�WKH

FHQVXV�RI�SRSXODWLRQ���7KH�ODWHVW�VXFK�FHQVXV�ZDV�FDUULHG�RXW�LQ��������'DWD�RQ�OLYHVWRFN�QXPEHUV�ZHUH

FROOHFWHG�DQQXDOO\�E\�SHUVRQDO�LQWHUYLHZ�RQ�D�VDPSOH�RI�IDUPV�VHOHFWHG�IURP�WKH�FHQVXV�OLVW���7KH

VDPSOH�UHPDLQHG�XQFKDQJHG�IRU�WHQ�\HDUV��SDQHO����7KH�GDWD�RQ�FURS�DUHDV�DQG�SURGXFWLRQ�ZHUH�QRW

UHOLDEOH���'DWD�RQ�FURS�DUHDV�ZHUH�QHYHU�FROOHFWHG�IURP�WKH�IDUPHUV��HYHQ�GXULQJ�D�FHQVXV���7KH\�ZHUH

HVWLPDWHG�E\�HPSOR\HHV�RI�WKH�$JULFXOWXUDO�([WHQVLRQ�6HUYLFH���7KH�HVWLPDWHV�ZHUH�EDVHG�RQ�ODQG

FDGDVWUH�GDWD�RQ�ODQG�XVH���7KH�ODQG�FDGDVWUH�LQIRUPDWLRQ�ZDV�QRW�UHJXODUO\�XSGDWHG�DQG�RYHUHVWLPDWHG

DJULFXOWXUDO�DUHD��UHVXOWLQJ�LQ�RYHUHVWLPDWHG�DUHDV�DQG�SURGXFWLRQ�RI�LPSRUWDQW�DUDEOH�FURSV�

7KH�VLWXDWLRQ�ZDV�DQDO\VHG�LQ�OLJKW�RI�QDWLRQDO�QHHGV�DQG�(8�VWDQGDUGV��DQG�QHFHVVDU\�FKDQJHV�WR

DJULFXOWXUDO�VWDWLVWLFV�ZHUH�GHILQHG���3ULRULW\�DUHDV�ZHUH�DV�IROORZV�

& 'XH�WR�VWUXFWXUDO�FKDQJHV�DIWHU�������WKH�GDWD�RQ�DFWXDO�IDUP�VWUXFWXUH�KDG�WR�EH�REWDLQHG�LQ

OLQH�ZLWK�(8�VWDQGDUGV�

& 7KH�UHOLDELOLW\�RI�GDWD�RQ�DUHDV�RI�DUDEOH�DQG�SHUPDQHQW�FURSV�KDG�WR�EH�LPSURYHG�E\�WKH

LQWURGXFWLRQ�RI�PRUH�REMHFWLYH�PHWKRGV�

& 7KH�$QQXDO�6XUYH\�RQ�/LYHVWRFN�1XPEHUV�KDG�WR�EH�UHSODFHG�E\�D�FDWWOH�QXPEHU�VXUYH\�WZLFH

D�\HDU�DQG�D�SLJ�QXPEHU�VXUYH\�WKUHH�WLPHV�D�\HDU���7KH�UHDVRQV�ZHUH�QDWLRQDO�SROLF\�QHHGV�DQG

(8�VWDQGDUGV�

7KH�LQWURGXFWLRQ�RI�D�QHZ�SURJUDP�RI�DJULFXOWXUDO�VWDWLVWLFV�ZDV�EDVHG�RQ�GDWD�QHHGV�DQG�RQ�D�VHW�RI

SLORW�VXUYH\V��E\�ZKLFK�WKH�RSWLPXP�PHWKRGV�ZHUH�VHOHFWHG�DQG�WKH�QHFHVVDU\�EXGJHW�ZDV�HVWLPDWHG��

7KH�DLP�RI�WKH�SLORW�VXUYH\V�ZDV�WR�GHILQH�WKH�DSSURSULDWH�PHWKRG�IRU�SUHSDUDWLRQ�RI�D�OLVW�IUDPH��IDUP

UHJLVWHU��DQG�WR�ILQG�WKH�PRVW�REMHFWLYH�DQG�FRVW�HIIHFWLYH�PHWKRGV�RI�GDWD�FROOHFWLRQ�

��� 3UHSDUDWLRQ�RI�D�)DUP�5HJLVWHU

&RQVWUXFWLRQ�RI�D�IDUP�UHJLVWHU�ZDV�RQH�RI�WKH�SULRULW\�WDVNV�LQ�RUGHU�WR�REWDLQ�D�IUDPH�IRU�DJULFXOWXUDO

VDPSOH�VXUYH\V�DQG�IRU�WKH�DJULFXOWXUDO�FHQVXV�

,Q�6ORYHQLD��DQ�DGPLQLVWUDWLYH�IDUP�UHJLVWHU�GRHV�QRW�H[LVW���7KH�H[LVWLQJ�&HQVXV������OLVW�RI�IDUPV�ZDV

ZLWKRXW�GDWD�RQ�DUHDV�RI�FURSV�DQG�KDG�QRW�EHHQ�XSGDWHG���6LQFH�VRPH�VWUXFWXUDO�FKDQJHV�KDSSHQHG�DQG

WKH�OLVW�ZDV�QRW�XSGDWHG��LW�ZDV�FOHDU�WKDW�WKHVH�FKDQJHV�ZHUH�QRW�FRYHUHG�LQ�WKH�FHQVXV�OLVW���7KH

LQWURGXFWLRQ�RI�VDPSOH�VXUYH\V�EDVHG�RQ�WKH�&HQVXV������OLVW�RI�IDUPV�ZRXOG�QRW�SURYLGH�UHOLDEOH

UHVXOWV���7KHUH�ZHUH�WZR�SRVVLELOLWLHV��HLWKHU�WR�FDUU\�RXW�WKH�FHQVXV�DV�VRRQ�DV�SRVVLEOH��RU�WR�XSGDWH

WKH�FHQVXV�OLVW�ZLWK�WKH�H[LVWLQJ�VWDWLVWLFDO�DQG�DGPLQLVWUDWLYH�GDWD�EDVHV���,W�ZDV�GHFLGHG�WR�ILUVW�WU\�WKH

FRPSLODWLRQ�RI�D�IDUP�UHJLVWHU�IURP�H[LVWLQJ�GDWD�EDVHV�

7R�FRQVWUXFW�D�IDUP�UHJLVWHU�ZLWK�WKH�QHFHVVDU\�FKDUDFWHULVWLFV��WKH�DYDLODEOH�VWDWLVWLFDO�DQG

DGPLQLVWUDWLYH�VRXUFHV�ZHUH�VWXGLHG�LQ�GHWDLO���7KH�WHFKQLFDO�FKDUDFWHULVWLFV��DV�ZHOO�DV�WKH�FRQWHQW�DQG

UHOLDELOLW\�RI�WKH�GDWD��ZHUH�H[DPLQHG�DQG�DQ�DSSURSULDWH�VWUDWHJ\�IRU�WKH�IDUP�UHJLVWHU�FRQVWUXFWLRQ�DQG

XSGDWLQJ�ZDV�FKRVHQ�

7KH�PRVW�LPSRUWDQW�GDWDEDVH�RQ�IDUPV�LQ�6ORYHQLD�LV�WKH�OLVW�RI�IDUPV�REWDLQHG�LQ�WKH������&HQVXV�RI

3RSXODWLRQ��+RXVHKROGV��'ZHOOLQJV�DQG�$JULFXOWXUDO�+ROGLQJV���'DWD�RQ�OLYHVWRFN�QXPEHUV�FRXOG�EH

REWDLQHG�IURP�GLIIHUHQW�DGPLQLVWUDWLYH�DQG�VWDWLVWLFDO�GDWD�VRXUFHV���'DWD�RQ�VL]H�RI�IDUPV�DQG�WKHLU�ODQG

XVH�FRXOG�EH�REWDLQHG�IURP�WKH�&HQVXV�OLVW�RU�IURP�ODQG�FDGDVWUH���7HFKQLFDOO\��LW�ZDV�SRVVLEOH�WR�PDWFK

WKRVH�GDWD�EDVHV�E\�SHUVRQDO�LGHQWLILFDWLRQ�QXPEHUV��3,1��RU�E\�FRGHV�RI�DGGUHVVHV��57(��ZKLFK



���

'LDJUDP��� /LVW�RI�'DWD�%DVHV�8VHG�IRU�(VWDEOLVKPHQW�DQG�8SGDWLQJ�RI�WKH�)DUP�5HJLVWHU

�� 7KH�VRXUFH�IRU�&HQVXV�/LVW�RI�)DUPV��������LV�&HQVXV�RI�WKH�3RSXODWLRQ��+RXVHKROGV��+RXVLQJV�DQG�$JULFXOWXUDO�+ROGLQJV������

3,1���3HUVRQDO�,GHQWLILFDWLRQ�1XPEHU 57(���$GGUHVVHV�FRGHG�E\�5HJLVWHU�RI�7HUULWRULDO�8QLWV

H[LVWHG�LQ�WKH�GDWD�EDVHV��VHH�'LDJUDP������,I�PRUH�GDWD�H[LVWHG�RQ�WKH�VDPH�FKDUDFWHULVWLF��WKH�PRVW

UHOLDEOH�GDWD�ZHUH�XVHG�IRU�FRQVWUXFWLRQ�RI�WKH�UHJLVWHU�

7KH�XSGDWHG�IUDPH�ZDV�YHU\�FRPSOHWH�ZLWK�UHVSHFW�WR�FRYHUDJH�RI�IDUPV���7KH�ZHDN�SRLQW�RI�WKH�IUDPH

ZDV�WKH�ODFN�RI�GDWD�RQ�DUHDV�RI�FURSV�E\�WKH�IDUPHUV�DQG�LQFOXVLRQ�RI�IDUPV�QR�ORQJHU�LQ�RSHUDWLRQ��WKH

VR�FDOOHG�´GHDGµ�IDUPV���7KHVH�WZR�GHILFLHQFLHV�FDXVHG�SUREOHPV�LQ�WKH�DFFXUDWH�HVWLPDWLRQ�RI�WKH�VL]H

RI�WKH�VDPSOH�E\�ZKLFK�UHOLDEOH�GDWD�RQ�DUHDV�RI�FURSV�DW�WKH�QDWLRQDO�OHYHO�FRXOG�EH�REWDLQHG��

1HYHUWKHOHVV��WKHVH�GHILFLHQFLHV�GLG�QRW�DIIHFW�WKH�HVWLPDWHV�EDVHG�RQ�WKH�VDPSOHV�VHOHFWHG�IURP�WKH�QHZ

UHJLVWHU�

��� 6HOHFWLRQ�RI�'DWD�&ROOHFWLRQ�0HWKRGV

,Q�RUGHU�WR�REWDLQ�WKH�DSSURSULDWH�GDWD�FROOHFWLRQ�PHWKRG�IRU�GDWD�RQ�IDUP�VWUXFWXUH�DQG�IRU�GDWD�RQ

DUHDV�RI�DUDEOH�FURSV��WKH�SLORW�SRVWDO�VXUYH\�RQ�IDUP�VWUXFWXUH�ZDV�FDUULHG�RXW���,Q�SDUDOOHO��WKH�TXDOLW\

RI�GDWD�EDVHV�IRU�XSGDWLQJ�WKH�IDUP�UHJLVWHU�ZDV�HYDOXDWHG�



���

6ORYHQH�IDUPV�DUH�VPDOO�DQG�GLIILFXOW�WR�DFFHVV���'XH�WR�IUDJPHQWDWLRQ�RI�WKH�ODQG�LQ�GLIIHUHQW�SDUFHOV

DQG�ORZ�VSHFLDOLVDWLRQ�RI�WKH�IDUPV��LW�LV�SRVVLEOH�WR�REWDLQ�UHOLDEOH�HVWLPDWHV�RQO\�ZLWK�ODUJH�VDPSOHV��

7KHUHIRUH��GDWD�FROOHFWLRQ�E\�IDFH�WR�IDFH�LQWHUYLHZ�LV�YHU\�GHPDQGLQJ��WLPH�FRQVXPLQJ�DQG�H[SHQVLYH��

$�FKHDSHU�GDWD�FROOHFWLRQ�PHWKRG�LV�WKH�SRVWDO�VXUYH\�

3RVWDO�VXUYH\V�RI�IDUPHUV�KDG�QRW�\HW�EHHQ�XQGHUWDNHQ�LQ�6ORYHQLD���7R�REWDLQ�LQIRUPDWLRQ�RQ�WKH

VXLWDELOLW\�RI�WKLV�PHWKRG��D�SLORW�SRVWDO�VXUYH\�RQ�IDUP�VWUXFWXUH�ZDV�FDUULHG�RXW�LQ�-XQH������

$�VDPSOH�RI�DERXW�����IDUPV�ZDV�SUHSDUHG���$�TXHVWLRQQDLUH�ZLWK�TXHVWLRQV�RQ�IDUP�VWUXFWXUH�

LQFOXGLQJ�DUHDV�RI�FURSV��ZDV�SUHSDUHG�DQG�GHVLJQHG�WR�VXLW�SRVWDO�GDWD�FROOHFWLRQ���7KH�VXUYH\�ZDV

FDUULHG�RXW�DFFRUGLQJ�WR�WKH�UXOHV�RI�´'LOOPDQ·V�7RWDO�6XUYH\�'HVLJQµ�>'LOOPDQ�����@�

7KH�UHVSRQVH�UDWH�ZDV�OHVV�WKDQ����SHUFHQW���$�SDUW�RI�QRQ�UHVSRQVH�ZDV�GXH�WR�IUDPH�HUURUV��EXW�LW

VHHPV�WKDW�WKH�PDLQ�SUREOHP�ZDV�WKDW�WKH�TXHVWLRQQDLUH�ZDV�WRR�ORQJ�DQG�WRR�FRPSOLFDWHG�WR�EH

DQVZHUHG�ZLWKRXW�DQ\�KHOS�IURP�LQWHUYLHZHUV�

)RU�DOO�VDPSOHG�IDUPV��FHQVXV�GDWD��������DQG�FDGDVWUH�GDWD�RQ�ODQG�RZQHG�E\�WKHLU�PHPEHUV�ZHUH

REWDLQHG�DV�ZHOO�

6LQFH�GDWD�RQ�ODQG�XVH�E\�IDUPV�ZHUH�GLIIHUHQW�LQ�WKRVH�WKUHH�GDWD�VHWV��WKH�TXDOLW\�RI�WKH�SLORW�VXUYH\

GDWD�RQ�ODQG�XVH�DV�ZHOO�DV�WKH�TXDOLW\�RI�WKH�GDWD�LQ�WKH�FHQVXV�DQG�FDGDVWUH�ZDV�WHVWHG�E\

UH�LQWHUYLHZLQJ�WKH�UHVSRQGHQWV�LQ�$XJXVW��������$OO�RI�WKH�UHVSRQGHQWV·�ILHOGV�ZHUH�YLVLWHG��WKHLU�DUHD

ZDV�PHDVXUHG�DQG�ODQG�XVH�ZDV�GHILQHG���3LORW��FHQVXV�DQG�FDGDVWUH�GDWD�ZHUH�FRPSDUHG�ZLWK�WKH�GDWD

REWDLQHG�E\�ILHOG�PHDVXUHPHQWV���&RPSDULVRQV�ZHUH�GRQH�RQ�DQ�DJJUHJDWH�OHYHO�IRU�WKH�FRPSDUDEOH

ODQG�XVH�FDWHJRULHV�

7KH�FRQFOXVLRQV�RI�WKH�-XQH�SLORW�VXUYH\�FDQ�EH�VXPPDULVHG�DV�IROORZV�

& ,Q�6ORYHQH�FLUFXPVWDQFHV��WKH�IDUP�VWUXFWXUH�VXUYH\�KDV�WR�EH�FDUULHG�RXW�E\�IDFH�WR�IDFH

LQWHUYLHZ���7KH�UHVSRQVH�UDWH�LQ�SRVWDO�VXUYH\V�LV�WRR�ORZ�DQG�WKH�TXDOLW\�RI�WKH�UHVSRQVHV

LQVXIILFLHQW�

& 'DWD�RQ�VL]H�RI�IDUPV�DQG�RQ�ODQG�XVH�ZHUH�PRVW�UHOLDEOH�LQ�WKH�&HQVXV������GDWD�EDVH���7KLV

GDWD�EDVH�FRXOG�EH�FRPSOHPHQWHG�E\�GDWD�IURP�FDGDVWUH��IURP�ZKLFK�RQO\�DGGUHVVHV�RI�SRWHQWLDO

IDUPV�DQG�WKHLU�VL]H�FRXOG�EH�WDNHQ�

& &DGDVWUH�GDWD�RQ�ODQG�XVH�ZHUH�RXW�RI�GDWH���6LQFH�GDWD�RQ�FURS�DUHDV�DQG�SURGXFWLRQ�ZHUH

EDVHG�RQ�FDGDVWUH�GDWD��WKH\�ZHUH�QRW�UHOLDEOH���7KH�PHWKRGRORJ\�KDG�WR�EH�FKDQJHG�

'XH�WR�EXGJHW�OLPLWDWLRQV��WKH�LQWURGXFWLRQ�RI�PRUH�IUHTXHQW�VXUYH\V�RQ�OLYHVWRFN�QXPEHUV�ZDV�SRVVLEOH

RQO\�LI�GDWD�FRXOG�EH�FROOHFWHG�E\�SRVW���7KH�SRVWDO�PHWKRG�ZDV�WHVWHG���7KH�UHVSRQVH�UDWH�ZDV�LQ�DOO

WHVWV�DERYH����SHUFHQW�DQG�WKH�TXDOLW\�RI�WKH�UHVSRQVHV��PHDVXUHG�E\�FRQVLVWHQF\�LQ�WLPH��ZDV

VXIILFLHQW���7KH�UHVXOWV�RI�WKH�SLORW�VXUYH\V�ZHUH�MXGJHG�DV�DFFHSWDEOH�DQG�WKH�PHWKRG�EHFDPH

RSHUDWLRQDO�LQ������

7KH�FHQVXV�RI�RUFKDUGV�KDV�QRW�EHHQ�FDUULHG�RXW�LQ�6ORYHQLD�\HW���$�SLORW�FHQVXV�ZDV�FDUULHG�RXW�LQ

�������7KH�XSGDWHV�RI�WKH�OLVW�RI�IUXLW�SURGXFHUV�DV�ZHOO�DV�LQWHUYLHZLQJ�ZHUH�FDUULHG�RXW�E\�WKH

$JULFXOWXUDO�([WHQVLRQ�6HUYLFH��L�H��DJULFXOWXUH�VSHFLDOLVWV���%DVHG�RQ�WKH�UHVXOWV�RI�WKH�SLORW�FHQVXV��WKH

PHWKRGRORJ\�ZDV�ILQDOLVHG�DQG�WKH�FHQVXV�ZDV�FDUULHG�RXW�LQ��������7KH�XVH�RI�LQWHUYLHZHUV�IURP�WKH

$JULFXOWXUDO�([WHQVLRQ�6HUYLFH�SURYHG�WR�EH�YHU\�VXFFHVVIXO��VR�WKH�VDPH�PHWKRG�RI�XSGDWLQJ�WKH�OLVWV

DQG�LQWHUYLHZLQJ�LV�SODQQHG�IRU�WKH�KRUWLFXOWXUDO�FHQVXV�LQ������DQG�WKH�YLQH\DUG�FHQVXV�LQ������



���

��� $�1HZ�3URJUDP�RI�$JULFXOWXUDO�6WDWLVWLFDO�6XUYH\V�DQG�5HODWHG�3UREOHPV

%DVHG�RQ�WKH�SLORW�VXUYH\V��LW�LV�SRVVLEOH�WR�FRPSLOH�DQ�DGHTXDWH�IDUP�UHJLVWHU�IURP�H[LVWLQJ�GDWD�EDVHV�

E\�ZKLFK�GDWD�FROOHFWLRQ�IURP�IDUPHUV�E\�PHDQV�RI�VDPSOH�RU�FHQVXV�VXUYH\V�LV�SRVVLEOH���7KH�PRVW

DSSURSULDWH�PHWKRGV�RI�GDWD�FROOHFWLRQ�ZHUH�DOVR�GHWHUPLQHG�

1DWLRQDO�QHHGV��(8�VWDQGDUGV�DQG�WKH�UHVXOWV�RI�SLORW�VXUYH\V�ZHUH�WKH�EDFNJURXQG�IRU�WKH�SUHSDUDWLRQ

RI�D�QHZ�SURJUDP�RI�VWDWLVWLFDO�VXUYH\V�RQ�DJULFXOWXUDO�VWUXFWXUH�DQG�SURGXFWLRQ�XQWLO�WKH�\HDU�������

7KH�EXGJHW�ZDV�DOVR�FDOFXODWHG�DQG�KDG�WR�EH�LQFUHDVHG�E\�PRUH�WKDQ�����SHUFHQW�FRPSDUHG�WR�WKH

VLWXDWLRQ�EHIRUH��������7KH�PDLQ�UHDVRQV�IRU�VXFK�KLJK�FRVWV�ZHUH�

& WKH�ODUJH�QXPEHU�RI�VPDOO��QRQ�VSHFLDOLVHG�IDUPV�KDYH�WR�EH�VXUYH\HG�E\�ODUJH�VDPSOHV��DQG

& GXH�WR�XQIDYRXUDEOH�DJH�DQG�HGXFDWLRQ�OHYHO�RI�KROGHUV��PRVW�RI�WKH�GDWD�KDYH�WR�EH�FROOHFWHG�E\

IDFH�WR�IDFH�LQWHUYLHZV�

,Q�WKH�\HDU�������SDUW�RI�WKH�QHZ��(8�KDUPRQLVHG�SURJUDP�KDG�DOUHDG\�EHHQ�UHDOLVHG���/LYHVWRFN�ZDV

VXUYH\HG�LQ�(8�UHIHUHQFH�SHULRGV�E\�SRVW���7KH�RUFKDUG�FHQVXV�ZDV�FDUULHG�RXW���7KH�IDUP�VWUXFWXUH

DQG�DUHDV�RI�DUDEOH�FURSV�ZHUH�VXUYH\HG�E\�WKH�6DPSOH�)DUP�6WUXFWXUH�6XUYH\���,Q�RUGHU�WR�EH�DEOH�WR

UHFDOFXODWH�WKH�WLPH�VHULHV�IRU�GDWD�RQ�DUHDV�RI�DUDEOH�FURSV��WKH�DUHDV�ZHUH�HVWLPDWHG�DOVR�E\�H[SHUWV��DV

LQ�WKH�SDVW�

8VH�RI�H[SHUW�HVWLPDWHV�EDVHG�RQ�RXWGDWHG�ODQG�FDGDVWUH�GDWD�UHVXOWHG�LQ�VHULRXV�HUURUV�LQ�HVWLPDWHV�RI

DUHDV�DQG�FRQVHTXHQWO\�RI�WKH�SURGXFWLRQ�RI�PRVW�ZLGHVSUHDG�DUDEOH�FURSV���'DWD�RQ�SRWDWRHV��ZKHDW�

JUDLQ�PDL]H�DQG�VLODJH�PDL]H�ZHUH�VHULRXVO\�RYHUHVWLPDWHG��DUHD�RI�SRWDWRHV�E\�PRUH�WKDQ�����SHUFHQW�

7KH�DSSURDFK�RI�FDUU\LQJ�RXW�WKH�HVWLPDWLRQ�RI�DUDEOH�FURS�DUHDV�E\�H[SHUWV�LQ�SDUDOOHO�WR�GDWD�FROOHFWLRQ

IURP�IDUPHUV�LQ�WKH�)DUP�6WUXFWXUH�6XUYH\�HQDEOH�UHFDOFXODWLRQ�RI�WLPH�VHULHV�ZLWKRXW�ORVLQJ�WKH�GDWD

RQ�FKDQJHV�LQ�WKH�ODVW�\HDU���7KH�)DUP�6WUXFWXUH�6XUYH\�GDWD�RQ�FURS�DUHDV�ZHUH�WDNHQ�DV�WKH�FRUUHFW

RQHV�IRU��������7KH�DQQXDO�FKDQJHV�HVWLPDWHG�E\�H[SHUWV�ZHUH�WDNHQ�WR�UHFDOFXODWH�WKH�GDWD�IRU�WKH

SUHYLRXV�\HDUV����6HH�7DEOHV���DQG����

7DEOH��� $UHDV�6RZQ�ZLWK�:KHDW��3RWDWRHV�DQG�0DL]H�E\�$JULFXOWXUDO�+ROGLQJV

RQ�WKH�EDVLV�RI�([SHUW�(VWLPDWHV�DQG�6DPSOH�)DUP�6WUXFWXUH�6XUYH\�������KHFWDUHV�

([SHUW�HVWLPDWHV 6DPSOH�)DUP

6WUXFWXUH�6XUYH\

�������� ���� ���� ���� ���� ����

:KHDW ����� ����� ����� ����� ����� ����� �����

3RWDWRHV ����� ����� ����� ����� ����� ����� ����

0DL]H ����� ����� ����� ����� ����� ����� �����

6LODJH�PDL]H ����� ����� ����� ����� ����� ����� �����

7DEOH�����$GMXVWHG�$UHDV�6RZQ�ZLWK�:KHDW��3RWDWRHV�DQG�0DL]H�E\�$JULFXOWXUDO�+ROGLQJV�

����������DQG�6DPSOH�)DUP�6WUXFWXUH�6XUYH\������GDWD��KHFWDUHV�

$GMXVWHG�GDWD 6DPSOH�)DUP

6WUXFWXUH�6XUYH\

�������� ���� ���� ���� ����

:KHDW ����� ����� ����� ����� ����� �����

3RWDWRHV ����� ����� ���� ���� ���� ����

0DL]H ����� ����� ����� ����� ����� �����

6LODJH�PDL]H ����� ����� ����� ����� ����� �����
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7KURXJK�WKH�LQWURGXFWLRQ�RI�WKH�QHZ�VXUYH\V��PRVW�RI�WKH�XUJHQW�QHHGV�ZHUH�PHW���([FHSW�IRU�WKH

RUFKDUG�VXUYH\��WKH�HVWLPDWHV�ZHUH�SURYLGHG�DW�WKH�QDWLRQDO�OHYHO�RQO\���7R�FRYHU�WKH�QHHGV�IRU�GDWD�DW

WKH�ORFDO�OHYHO��DQ�DJULFXOWXUDO�FHQVXV�LV�WR�EH�FDUULHG�RXW�LQ�WKH�\HDU��������%\�PHDQV�RI�WKH�FHQVXV��WKH

IDUP�UHJLVWHU�ZLOO�EH�XSGDWHG���7KH�HOLPLQDWLRQ�RI�´GHDGµ�IDUPV�IURP�WKH�UHJLVWHU�DQG�LPSURYHPHQW�RI

WKH�GDWD�RQ�IDUP�FKDUDFWHULVWLFV�ZLOO�UHGXFH�WKH�VL]H�RI�VDPSOHV��DQG�FRQVHTXHQWO\��WKH�FRVWV�RI�VDPSOH

VXUYH\V�DIWHU�WKH�FHQVXV�ZLOO�EH�UHGXFHG���$V�DOUHDG\�PHQWLRQHG��WKH�QHZ�SURJUDP�LV�YHU\�FRVWO\���,W�LV

DOVR�D�KHDY\�EXUGHQ�IRU�WKH�IDUPHUV�DQG�DQ�LQFUHDVH�LQ�QRQ�UHVSRQVH�LV�H[SHFWHG�

1HZ�VXUYH\V�PHDQW�DOVR�DQ�HQRUPRXV�LQFUHDVH�LQ�WKH�QXPEHU�RI�TXHVWLRQQDLUHV��ZKLFK�KDG�WR�EH�VHQW

RXW�LQ�WLPH�DQG�SURSHUO\�UHJLVWHUHG�ZKHQ�FRPLQJ�LQ�WR�DYRLG�FRPSOLFDWLRQV�ZLWK�UHPLQGHUV���$GYDQFHG

PDLOLQJ�DQG�UHJLVWHU�V\VWHPV�ZHUH�QHHGHG���7KHUH�ZDV�DOVR�PXFK�PRUH�ZRUN�ZLWK�GDWD�HQWU\�DQG�GDWD

HGLWLQJ��ZKLFK�ZDV�KDQGOHG�E\�FKDQJHV�LQ�ZRUN�SURFHVV�DQG�E\�KLULQJ�DGGLWLRQDO�SDUW�WLPH�VWDII���:H

KDYH�H[SHULHQFHG�WKDW�KDQGOLQJ�WKH�LQWHUQDO�DQG�H[WHUQDO�RUJDQLVDWLRQDO�SUREOHPV�ZHUH�PRVW�GHPDQGLQJ

DQG�KDG�PDMRU�LPSDFW�RQ�WKH�LQWURGXFWLRQ�RI�WKH�QHZ�V\VWHP�RI�DJULFXOWXUDO�VWDWLVWLFV�

�� &RQFOXVLRQV

$W�WKH�PRPHQW��WKHUH�LV�D�VHULRXV�JDS�LQ�WUDQVLWLRQ�FRXQWULHV�EHWZHHQ�WKH�DJULFXOWXUDO�SROLF\�DQG

DGPLQLVWUDWLRQ�QHHGV�DQG�WKH�DELOLW\�RI�DJULFXOWXUDO�VWDWLVWLFLDQV�WR�VDWLVI\�WKHVH�QHHGV���%RWK�WKH�KLJK

UHTXLUHPHQWV�DQG�WKH�LQDELOLW\�WR�PHHW�WKHP�DUH�PDLQO\�GXH�WR�RQJRLQJ�VWUXFWXUDO�FKDQJHV�RI�WKH

DJULFXOWXUDO�VHFWRU��DQG�DOVR�WR�GHILFLHQFLHV�RI�WKH�ROG�DJULFXOWXUDO�VWDWLVWLFV�V\VWHP���1HZ�UHTXLUHPHQWV

FDQ�EH�VDWLVILHG�E\�UHDO�DQG�WKRURXJK�UHRUJDQLVDWLRQ�RI�WKH�ZRUN�SURFHVV�DQG�ZLWK�D�VXEVWDQWLDO

LQYHVWPHQW�LQ�VWDII�HGXFDWLRQ��FRPSXWHU�WHFKQRORJ\�DQG�VXUYH\V�

7KH�6ORYHQH�FDVH�VKRZV�XV�WKDW�DQ�HIILFLHQW�UHVWUXFWXULQJ�RI�DJULFXOWXUDO�VWDWLVWLFV�FDQ�EH�EDVHG�RQ

V\VWHPDWLF�SUHSDUDWLRQ�DQG�SLORW�VXUYH\V���7KLV�DSSURDFK�VHHPV�WKH�ORQJHVW�ZD\�EXW�LW�SURYHG�WR�EH�WKH

PRVW�HIILFLHQW�ZD\�WRZDUGV�D�QHZ�LQWHUQDWLRQDOO\�KDUPRQLVHG�V\VWHP�
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